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首先，本文分析了 IEEE 802.11 MAC 协议，并在马尔可夫链模型基础之上
进行数学建模，研究了 IEEE 802.11 DCF 饱和吞吐量。接着，在单信道 MAC 协
议基础上介绍了多信道 MAC 协议，从同步/异步的角度出发，阐述了几种有代表
性的认知多信道 MAC 协议，并指出各自的优缺点。 
从认知异步多信道 MAC 协议出发，分析了基于硬件受限的认知无线电多信







MAC 协议中，提出了基于多天线的异步认知无线 MAC 协议（Multi-Antenna 






















With the rapid development of wireless communication network, wireless 
spectrum turns "scare" and "waste". The contradictions among large capacity data 
transmission, finite wireless spectrum resource and fixed spectrum allocation policy 
are greater and become the bottleneck of future wideband wireless communication. 
Thus the cognitive radio emerged, and is known as the most promising technology on 
intelligent spectrum management in the next generation wireless communication 
system. Currently, apply cognitive radio technology in spectrum resource sensing, 
management and utilize is a hotspot research in wireless communication. So it is 
significant for researching cognitive multi-channel MAC protocol. 
Firstly, this paper analyses IEEE 802.11 MAC protocol, gives the mathematical 
modeling based on Markov chains model, and researches the saturation throughput of 
IEEE 802.11 DCF. Then, we introduce Multi-channel MAC protocol based on single 
channel MAC protocol and describes some typical cognitive multi-channel MAC 
protocols from the perspective of synchronization and asynchronous and indicate the 
merit and demerit respectively. 
Starting from the cognitive asynchronous Multi-channel MAC protocol, this paper 
analyzes the demand sensing hardware-constrained Cognitive Multi-channel MAC 
protocol(HC-MAC). Then, we point out the drawback of HC-MAC whose utilization 
of license spectrum is low. So we propose the modify HC-MAC protocol based on 
asynchronous line mode from the perspective of increase the utilization of license 
spectrum and improve the saturation throughput. Through this asynchronous protocol, 
cognitive radio user can adopt the line work mode, make full use of idle license 
spectrum and improve the saturation throughput of system greatly. We analyze the 
mathematical modeling of the given protocol and verify our model is accurate through 
comparing the results of simulation and numerical analysis. 
Finally, this paper proposes a multi-antenna asynchronous cognitive MAC 
protocol(MAA-CMAC) through introducing the multi-antenna collaboration location 















location algorithm, then we propose the multi-antenna collaboration location 
algorithm of this MAC protocol which includes three steps of ranging, location and 
amendment. After that, we introduce the dynamic spectrum allocation mechanism of 
cognitive radio network. Then we propose the  spectrum access based on power 
control and analyze its mathematical modeling. The analysis results show that 
MAA-CMAC protocol can overcome the influence of shadow fading and improve the 
saturation throughput greatly. Also, MAA-CMAC can reduce the interference cased 
by cognitive radio user towards to primary user while maximizing the utilization ratio 
of license spectrum. 
Key Words：Cognitive radio; Asynchronous MAC protocol; Multi-Antenna Location 
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基于多天线的异步认知无线 MAC 协议研究 
均衡。在这种研究背景下，基于分级共享技术、对频谱资源重利用的认知无线电























































































  4、军事管理方面 
  在所有认知无线电的应用中，军事或许是 重要的领域，目前不同的认知无
线电的方面已经部署了一段时间。SDR、SPEAKeasy、联合战术无线电系统（Joint 
Tactical Radio System, JTRS）和干扰、抗干扰是军事领域中 重要的技术中的一
部分，其中就利用了 CR 的概念。认知无线电网络能使军事无线电选择任意的中
频带宽、调制机制和编码机制去适应战场上复杂多变的无线环境。 
1.2.3 认知无线电 MAC 协议研究现状 
目前，认知无线电技术的研究大多集中在物理层和 MAC 层的功能上，如频
谱感知技术、频谱分配技术、MAC 协议和功率分配等。这些方面的研究也取得了
重要的进展。认知无线电的研究内容如图 1-1 所示。MAC 协议是认知无线电技
术的研究重点，本节将对认知无线电 MAC 协议的研究现状进行阐述。 
 
图 1-1 认知无线电研究内容 
认知无线网络往往存在多个授权用户，为了有效地利用授权用户的频谱资
源，认知无线 MAC 协议一般采用多信道 MAC 协议。目前研究的认知无线电
MAC 协议可以从多个方面进行划分，如分为固定感知和按需感知 MAC 协议。 
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